The layered-resolved microstructure and spectroscopy of mouse oral mucosa using multiphoton microscopy.
The layered-resolved microstructure and spectroscopy of mouse oral mucosa are obtained using a combination of multiphoton imaging and spectral analysis with different excitation wavelengths. In the keratinizing layer, the keratinocytes microstructure can be characterized and the keratinizing thickness can be measured. The keratin fluorescence signal can be further characterized by emission maxima at 510 nm. In the epithelium, the cellular microstructure can be quantitatively visualized with depth and the epithelium thickness can be determined by multiphoton imaging excited at 730 nm. The study also shows that the epithelial spectra excited at 810 nm, showing a combination of NADH and FAD fluorescence, can be used for the estimation of the metabolic state in epithelium. Interestingly, a second-harmonic generation (SHG) signal from DNA was observed for the first time within the epithelial layer in backscattering geometry and provides the possibility of analyzing the chromatin structure. In the stroma, the combination of multiphoton imaging and spectral analysis excited at 850 nm in tandem can obtain quantitative information regarding the biomorphology and biochemistry of stroma. Specifically, the microstructure of collagen, minor salivary glands and elastic fibers, and the optical property of the stroma can be quantitatively displayed. Overall, these results suggest that the combination of multiphoton imaging and spectral analysis with different excitation wavelengths has the potential to provide important and comprehensive information for early diagnosis of oral cancer.